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[57] ABSTRACT 
A method for preventing (»loration of an aromatic 
Isocyanate compound, which is characterized in that an 
organic phosphite ester of formula; 



OR" 



wherein Ri, R^, R^ and K* are, the same or different, 
each a C4-20 hydrocarbon group, 2,6-di-tert.-butyl-4- 
methylphend and triphenyl phosphite are added to the 
aromatic isocyanate compound. 

1 Claim, No Drawings 
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effect of coloration can be obtained by adding a specific 
METHOD FOR PREVENTING COLORATION OF organic phosphite ester, 2,6-di-tert.-butyl-4-methyl- 
AROMATIC ISOCYANATE CXJMPOUNDS phenol (BHT) and triphenyl phosphite (TPP) thereby 

completing the present invention. 
The present invention relates to a method for pre- 5 This invention relates to a method for preventing 
venting aromatic isocyanate compounds from coloring coloration of an aromatic isocyanate compound, which 
owing to the air, light, heat and the like. is characterized in that an organic phosphite ester of 

Aromatic isocyanate compounds such as diphenyl- formula: 
methane diisocyanate (referred to as MDl hereinafter) 
or toluene diisocyanate (referred to as TDI hereinafter) 10 
are so reactive that they are used as the raw materials Rnj^ 

for elastomers, foams, artificial leathers, spandexes, p-o— ((^ ))~°~\ 
paints, adhesives, etc, by reactiitg them with active , / 

hydrogen compounds such as various polyols and 

amines having active hydrogens... ^ ^15 ^^^^^ ^.^^^^^^^ 

each a C+^o hydrocarbon group, BHT and TPP are 
added to the aromatic isocyanate compound. 

The aromatic isocyanate compounds indnde aro- 
matic diisocyanates such as diphenylmethane diisocya- 
nate (MDI), toluene diisocyanate (IDI) and naphtha- 
lene diisocyanate, their urethane or isocyanurate modi- 
fied compounds and isocyanate prepolymers obtained 
by reacting with polyols having active hydrogens etc. 

Aromatic carboxylic acid chlorides such as benzoyl 
chloride or isophthalic acid chloride, inorganic acids 
such as hydrochloric acid or phosphoric acid, aliphatic 
carboxylic acid such as acetic acid, chloroacetic acid or 
propionic acid, or their acid anhydrides as reaction 



Although aromatic isocy»iate compounds are color- 
less Uansparent or slightly pale-yellow immediately 
after being manufactured, they are colored when they 
are exposed to the air or light or heated during storage. 
Colored aromatic isocyanate compounds not only can- 
not be used as the raw materials for the artiflcial leath- 
ers, paints, etc., of white or pale-yellow color, but also 
are difficuh to be used as the raw materials for elasto- 
mers, foams, etc. 

Therefore, the compounds are purified, for example, 
by way of distillation under a well-controlled condition, 
and anti-oxidants or ultra-violet light absorbing agents 
etc. are further added to the compounds to prevent 
coloration during the storage. 



/o prevent coloration Sf'the aromatic isocyanate 30 controlling agents can be added to the aromatic isocya- 

compounds, addition of triallyl esters of phosphorous nate compounds. Addition ofbenzoy! chloride is prefer- 

acid such as triphenyl phosphite (referred to as TPP able. 

hereinafter), trialkyl esters of phosphoric acid such as An addition amount of the reaction controlling 

triethyl phosphate, organic phosphorus compounds agents is usually from 1 to 300 ppm based on the weight 

such as l,l,3.tris[2.methyl.4-di(tridecyloxy)phos- 35 of the aromatic isocyanate compound, although it may 

phinoxy-5.tert.-butylphenyl]butane, epichlorohydrih, vary depending on the kind of the aromatic isocyanate 

tetraphenyldipropylene glycol diphosphite, or anti-oxi- compound or active hydrogen compound and the reac- 

dants such as 2,6-di-tert.-butyl-4-methylphenol (abbre- tion condition. In the case of benzoyl chloride, the 

vlated as BHT hereinafter), to the aromatic isocyanate amount is usually from 10 to 50 ppm, preferably from 1 S 

compounds is described in U.S. Pat, No. 2.957,903, 40 to 30 ppm, based on the weight of the aromatic isocya- 

Japanese Patent Kokai Publication No. 75505/1974, nate compound. „^ ^. 

Japanese Patent Kokai Publication No. 82358/1982. The orgamc phosphite ester is isopropyhdene di- . 

Japanese Patent Kokai Publication No. 189116/1984 phenyl diphosphite wheremR'.R^.R J and R* are C4 to 

and Japanese Patent Kokoku Publication No. C20 hydrocarbon groups, preferably alkyl groups such 

23381/1983 etc. 45 as butyl, hexyl, octyl, tridecyl or stearyl groups or aryl 

However, an'excellent prevention effect of coloration groups such as phenyl, tolyl or xylyl groups. Among 

cannot be attained by the above methods. In particular, them, tetratridecyl-4.4'-isopropylidene diphenyl di- 

in the case of the aromatic isocyanate compounds phosphite (referred to as tridecyl compound hereinaf- 

whioh are in solid or semi-molten state at a room tem- ter) is particularly preferable. 

perature. they are usually stored in a solid sute at low 50 An addition amount of the organic phosphite ester is 

temperature or in a liquid state by wanning. Since they usually from about 0.005 to about 1.0 parts by weight, 

are repeatedly solidified and molten prior to use, they preferably from 0.01 to 0.05 parts by weight per 100 

are more liable to color and any satisfactory method for parts by weight of the aromatic isocyanate compound, 

preventing coloration has not been found yet. although it may vary depending on the composition and 

When the aromatic isocyanate compounds are re- 55 the kind of the aromatic isocyanate compounds. An 

acted with various active hydrogen compounds such as addition amount of TPP is usually from about O.0O5 to 

polyols or amines having active hydrogens, reaction about 1.0 parts by weight, preferably from 0.01 to 0.05 

controlling agents are often added to the reaction mix- parts by weight per 100 parts by weight of the aromatic 

ture because the reaction rate is so high that the reaction isocyanate compound. An addition amount of BHT is 

is hardly controllable depending on the kind of the 60 usually from about 0,005 to about 1.0 parts by weight, 

reactant or reaction conditions [for example, cf. U.S. preferably from 0.01 to 0.05 parts by weight per 100 

■ Pat No. 2,437,867; "Polyurethane Resin", 23 (1969) parts by weight of the aromatic isocyanate compound, 

authored by Keiji Iwata; and HIGH POLYMERS. Vol. The present invention is Ulustrated in detail heremaf- 

XVI, 214 (1962) by J. H, Saunders and K. C. Frisch]. In ter referring to the examples, 

these cases, however, use of the compounds is ex- 65 EXAMPLE 1 
tremely limited because coloration becomes worse. 

Through an intensive study to solve the above prob- The tridecyl compound, BHT and TPP were added 

lem, we surprisingly found that an excellent prevention to purified MDI (APHA value of hue: 5) and the mix- 
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TABLE 2 



Addition >iely 



4 weeks 6 weeks 



(ppm) icaling xtling staiing sealinB 



Tridecyl 300/300/ 



Mccyl CO 
IT/TPP 



ture was heated to 60° C. and stirred for 1 hour. After 
charging the mixture in a glass vessel under nitrogen gas 
atmosphere and sealing the vessel, the mixture was 
solidified by cooling at 5* C. and stored, thereby sub- , 
jected to a time-dependent coloration test. APHA val- 
ues of hue were measured by sampling a quantity of the 
mixture immediately, 2, 4 and 6 weeds after sealing and Non- 
then melting the samples at 60* C. Tests by using sam- r^^yi 
pies without the addition and the samples with the add!- 10 compound 
tion of the tridecyl compound, BHT, TPF, tridecyl 
compound/BHT, tridecyl compound/TPP and Tridecyl 
BHT/TPP, respectively, were carried out for oompari- |™Po™fl/ 
son. The results are shown in Table 1 . , . Tridecyl 

13 compound/ 

EXAMPLE2 £^/rpp 
The test was carried out in the same manner as in 
Example 1, except that 20 ppm, based on the weight of 

MDI, of benzoyl chloride (an amount corresponding to 20 ' 

an increment of acid value of 5 ppm) was added to Addliive 
purified MDI (APHA value of hue: 5). The results 
shown in Table 2. 

EXAMPLES 

The tridecyl compound, BHT and TPP in amounts Epichiorohydnn 

indicated in Table 3 were added to an isocyanate pre- Tridic^i compound/ 300/500 I3 25 

polymer (isocyanate content: 22.9%) obtained by react- bht 

ing tripropylene glycol with purified MDI (APHA 30 ^p''^' ^''^ ^° 

value of hue: 5), and the mixture was heated to 60* C. BHT/tpp ^'W/'™ 20 50 

and mixed for 1 hour with stirring. The mixture was 

charged in a glass vessel under nitrogen gas atmosphere, When the organic phosphite ester, BHT and TPP are 

the vessel was sealed and the mixture was subjected to «dded to the highly reactive aromatic isocyanate eom- 

= *™. j.«.n,i.„t ^«u«t;nn t»« k« tfr-rino „t 45' c in 35 Poi»n<' such as punfied MDI, the original value of hue 
a time-dependent coloration test by storing at 45 C. m .^^^^^^ ^ ^ ^j. ^ 

a thermostatic chamber, APHA values of hue were ^^jj^ ^^^^^ temperature or in a liquid state by 

measured immediately and 4 weeks after sealing^ Tests warming, thereby making it possible to obtain an excel- 

using samples without the. addition and with the addi- lent prevention effect of coloration. 

tion of the tridecyl compound, BHT, TPP, epichloro- 40 Even when the aromatic carboxylic acid chloride 

hydrin. JPPlOO (tetraphenyldipropylene glycol di- ^ 3-^^ ^^^^^^^^^^^ 

phosphite described in Japanese Patent Kokoku Pubh- f^e case where no reaction controlling agent is 

cation No. 23381/1983), tridecyl compound/BHT, tri- added can be also obtained. 

deeyl compound/TPP and BHT/TPP, respectively. The aromatic isocyanate compound with adding the 
were carried out for comparison. The results are shown *5 organic phosphite ester BHT and TPP can be widely 
in Table 3 materials for elastomers, foams etc. and 
m I ante . materials for artificial leathers, paints etc. 
I claim; 

1. A method for preventing coloration of an aromatic 

6 weeks 50 isocyanate compound comprising adding to said isocya- 

^ nate compound: 

^i„, i) from 0.005 to 1.0 parts per hundred parts bj; weight 



TABLE 1 



Tiidrcyl 300/300/ 
compound/ 300 
BHT/TPP 



Tridecyl 300/500 

compound/ 

BHT 

Tridecyl 500/500 



BHT/TPP 500/500 



of said isocyanate compound of an organic phos- 
phite ester of the formula: 

where R', R' and R* are the same or different 
and represent a C4to C20 hydrocarbon group, 

ii) from 0.005 to 1.0 parts per hundred parts by weight 
of said isocyanate compound of 2,6-di-tert.-butyl-4- 
methyl-phenol) and 

iii) from 0-005 to 1.0 parts per hundred parts by 
weight of said Isocyanate compound of triphenyl- 
phosphite. 



